Objective: To evaluate the reliability and accuracy of frozen section (FS) compared with final pathology and to determine whether they should be obligatory in every patient with atypical endometrial hyperplasia (AEH). Methods: We retrospectively assessed the medical records of 192 patients whose endometrial biopsy results were endometrial hyperplasia and underwent hysterectomy at our center. Results: Twenty-two (11.4%) of the 192 patients in our study had concurrent endometrial carcinoma (EC). Of these, 21 (95.5%) were EC and 1 (4.5%) was non-endometrioid. Of the 140 patients with AEH, 20 (14.3%) had concurrent EC. Overall, 157 patients had FS. Two (1%) patients' EC was higher than grade 1B and needed lymphadenectomy. The positive and negative predictive value, specifity and sensitivity of FS were found to be 77.8%, 95.7%, 97% and 70%, respectively. Conclusion: Patients who have AEH without high-risk comorbidities do not have to be referred to oncology centers and can undergo hysterectomy in community hospitals without FS.
Introduction
Endometrial hyperplasia is a well-documented precursor of EC and particularly complex atypical hyperplasia (CAH) where approximately 20% -29% proceed to EC [1] - [4] .
Numerous studies have reported that concurrent EC in patients with hyperplasia andatypia ranges from 17% -62% [5] - [9] . Chen et al. reported that 54% of 26 patients with hyperplasia and atypia had cancer at hysterectomy and Hahn et al. found that 10% of 126 had EC [7] [10] . The difficulties in diagnosing concurrent carcinoma are demonstrated in the lack of interobserver reproducibility in distinguishing between hyperplasia, especially with atypia, and carcinoma [11] - [14] . Preoperative failure to accurately diagnose EC can lead to inadequate staging and potentially suboptimal treatment [15] . If surgery is selected for treatment, the extent of surgery depends on the diagnosis, thus the correleation between pre-and postoperative diagnosis of endometrial pathology comes into prominence [16] . Some authors have suggested the use of perioperative FS because they could play an important role in diagnosis and the decision to extend the surgery.
We retrospectively evaluated the medical records of patients who were preoperatively diagnosed as having EH and underwent hysterectomy with correlation of FS and final pathology reports. We aimed to determine the requirement for FS and the accuracy of FS compared with final pathology results in patients who underwent surgery for EH, and to evaluate the reliability of the process thereby attempting to determine the most suitable center for treatment, either general gynecology or gyneoncology.
Material and Methods
The records of 202 patients who underwent hysterectomy for EH at Kanuni Sultan Suleyman Education and Research Hospital, Istanbul, Department of Gynecologic Oncology between January 2002, and December 2013, were evaluated retrospectively. Of the 202 patients, 192 had complete medical and histopathologic records and were included inthe study. Of these 192 patients, 175 were admitted and underwent endometrial biopsy. In the remaining 17 patients, a biopsy was performed because suspicious endometrial thickening was observed during the routine gynecologic examination. Groin pain was recorded as an additional symptom in 12 of the 192 patients (6.25%). All patients were evaluated with ultrasound scan and none received any type of hormonal treatment. Patient characteristics are shown in Table 1 . All patients underwent hysterectomy within 3 months of receiving their histopathologic results.
We evaluated the demographic data, number of pregnancies, presence of menopause, body mass index, findings at admission, histopathology results of preoperative endometrial sampling, FS, and the final histopathology reports. The World Health Organisation (WHO) classification system (1994) for EH was used to classify disease.
Statistical Analyses were performed using SPSS version 20. Continuous data were summarized as mean ± SD and compared between groups with the use of Mann-Whitney U tests. We chose the Mann-Whitney U test instead of Student's t test becausethe patient number of one of the groups was less than 30. Categorical data was summarized as frequency (%) and compared between groups using Pearson χ 2 -tests and Fisher's exact test. 
Results
Following are the results of the evaluation of 192 patients.
Preoperative Results
The median age of the patients was 51.9 (37 -74) years. Nine patients (4.7%) were nulliparous.In the remaining 183 (95.3%) patients; the median pregnancy rate was 3 (range, 1 -12). Sixty-three patients (32%) were inmenopauseand the remaining 129 (68%) were in a premenaupausal state. The mean body mass index was 31 (±5.4). Additional comorbidities were diabetes mellitus (DM) and hypertension; 30 patients (15.6%) had type 2 DM and 50 (26%) had medically-controlled hypertension.
Preoperative histopathologic results were divided into four categories in accordance with the WHO guidelines; simple hyperplasia without atypia (SNAH), complex hyperplasia without atypia (CNAH), simple endometrial hyperplasia with atypia (SAH), and complex endometrial hyperplasia with atypia (CAH). The distribution was as follows: SNAH 24 patients (12.5%), CNAH28 (14.6%), SAH 47 (24.5%), and CAH 93 (48.4%) ( Table 2 ).
Intra-Operative Results
Ten (5.2%) of the 192 patients underwent total abdominal hysterectomy (TAH), 150 (78%) underwent TAH and bilateral salpingo-oofrectomy (BSO), 16 (8.3%) underwent total laparoscopic hysterectomy and BSO, 15 (7.8%) underwent TAH + BSO + lymph node dissection, and 1 (0.5%) patient underwent vaginal hysterectomy. FS were performed in 157 (81.7%) patients. Of these 157 patients, 18 (14.5%) were reported as EC and the remaining 139 (88.5%) were reported to be benign. The 15 patients who underwent TAH + BSO + lymph node dissection were of the group of 18 patients who were considered to be malignant as a result of the FS. Frozen sections were taken from each of the 140 patients who had simple or CAH, and 17 patients from the CNAH group. Frozen sections were taken from the patients with CNAH due to intra-operative suspicions of malignancy; for example, one patient, aged 51 years, had a suspicious polypoid growth on the fundus, this was diagnosed as malignant both at FS and at final pathology. One cancer from the CNAH group was diagnosed with FS.
Postoperative Results
The final histopathologic examination revealed EC in 14 (77.8%) ofthe 18 patients who had a malignant FS results. The results of the remaining 4 (22.2%) patients' final histopathology were benign. The final histopathologic examination resulted with EC in 6 (4.3%) of the 139 patients who had a benign FS result. From the 35 patients which FS were not performed on, 2 of them diagnosed with CNAH had their final histopathology reported as malignant ( Table 3) . The positive and negative predictive value, specifity and sensitivity of FSs were found to be 77.8%, 95.7%, 97% and 70%, respectively. The power of FS was calculated at 91.8% (Table 4) . The total of 22 patients were diagnosed with endometrium cancer. The final histopathology was adenocarcinoma in 21 patients and adenoacantoma in 1 patient. These patients' disease was classified in accordance with the FIGO staging system; 20 were identified as stage IA disease, one was stage IIA, and one patient was stage IIIC1.
When we evaluated the 93 patients with CAH, 18 (19.4%) were identified as adenocarcinoma, and of the 140 patients with AEH, 20 (14.3%) were diagnosed as malignant. 2 patients who were preoperatively diagnosed as having CNAH were confirmed as malignant in the final histopathology. From the CNAH group of 28 patients, 17 had FSandone cancer was diagnosed at FS. This cancer was confirmed in the final pathologic examination.
The age, parity, BMI, comorbid diseases and menopausal state were compared in patients with EC and EH. The menopausal state, hypertension, and meanage were significantly higher in patients with EC ( Table 5 ).
Discussion
Endometrial hyperplasia is the most common precursor and indicator for the 5th most reported frequent female cancer worldwide in 2012 [17] . Endometrial hyperplasia with atypia is the type most likely to develop into EC, accounting for >80% of uterine cancers, despite being the least common type [6] .
Rakha et al. found that 38% of 2550 patients with atypical EH had concurrent carcinoma in their review of 31 studies. There was no difference among the studies where there was a histologic review; however, there was a higher PPV in the studies published after the year 2000 (30% v 40%). Similarly, in a review by Trimble et al., the authors reported the frequency of concurrent carcinoma with AEH ranged from 17% -52% in different studies [18] .
We performed hysterectomy in 24 patients with simple EH without atypia because they had completed childbearing and had menhoraggia that was resistant to medical therapy. There were nomalignancies reported in their final pathology results. Hysterectomy was also performed for 28 patients with complex EH without atypia. The final histopathologic results of 1 of these patients showed stage IB EC. Due to a very high BMI of 47, one patient's preclinical assessment was suboptimal; however, the patient was observed to have a 3.5 cm-tumor of the cervix that was considered to be an advanced-stage EC. The final histopathologic report showed that it was a stage IIIC EC. Two further patients from the CAH group FSs were diagnosed as being benign and were later confirmed as having cancer.
Our study included 140 patients with atypical EH, of which 20 (14.2%) had malignant disease. Our results compare to other studies with similarly-sized patient groups, King et Postmenopausal women with AEH are known to be at the higher risk of EC; women who are premenopausal and have completed childbearing should be treated with total extrafascial hysterectomy [18] . In aggreement with reports that state that older age is associated with EC, we also found that older age increased the risk of cancer; however, the number our patients with cancer was too small to determine a cut-off figure. Suh-Burgmann et al. found a higher frequency in women aged 59 years than in women aged 55 years. In line with the findings of Merissio et al., we found that there was no significant relationship between parity and frequency of cancer [20] .
We also found a statistically significant high number of patients with hypertension among those with cancer at 50%. Eddib et al., in another study found similar results at 64% although their patient group's mean age was higher at 60.4 years and their BMI was also higher at 34 [21] .
There remains some debate regarding the value of intraoperative FS. In the absence of apparent tumor, FSs are typically taken from just two representative samples in which the tumor may not be observed, thus they are only evident at the final histologic examination [20] . Trimble et al. were of the opinion that if hysterectomy is performed for AEH then intraoperative assessment with FSof the uterine specimen for carcinoma is optional [18] . Conversely, Giuntoli et al. declared that interoperative specimen assessment should be performed; however, the authors conceded that FS often fail to detect EC [22] . Kumar et al. compared intraoperative FS (n = 146) with final pathology in a recent retrospective analysis and found that FS frequently understaged low-risk EC [23] . Shim et al. reported that in 45 cases without apparent myometrial invasion on FS examination, the final histologic analysis revealed the presence of tumor infiltration in 45% of cases [24] .
In contrast with the above findings, 140 patients with AEH and 17 patients with CNAH in our study underwent extrafascial hysterectomy and had FS. Thirty-five patients did not have FS. Of these 35 patients, 2 (5.7%) were confirmed to have cancer in the final pathology. Among the 157 FS samples, there were 18 (11.5%) cases reported to be malignant. Of the 18 malignant diagnosis, 14 (77.8%) were confirmed at final histopathologic examination. The PPV, NPV, specificity, sensitivity and accuracy of FS were 77.8%, 95.7%, 97%, 70% and 93.6% respectively. Morotti et al. compared FS and permanent section diagnosis and the concordance between the two techniques was calculated and they showed a substantial agreement. Specificity, sensitivity, NPV, PPV, and accuracy were reported as 93.1%, 73%, 73%, 93.1%, and 81.8%, respectively [25] . Even though the NPV and specificity in our study were higher than 90%, our pathologists missed 5 cases of EC, 1 of which was stage IIA. The remaining 4 were low-grade carcinoma that did not require lymphadenectomy or FS.
There is no reliable method to exclude endometrial malignancy intraoperatively and FS have often failed to detect EC [26] [27] . The risk of concurrent high-risk uterine cancer is reported to range from 5% -7% in women whose biopsies are diagnosed as either AEH or endometrial intraepithelial neoplasia [28] [29] .
Antonsen et al. advocated that all patients who are diagnosed as having AEH should be treated by specialized gynecological oncologists because 59% of their 773 patient group had concurrent cancer. While the percentage reported was high, one must also consider their population's median age was 63 years, 80.8% were postmenopausal, and their median BMI was 27.3 [15] . The median age of our study group was 51.9 years. This wasvery low and was reflected in the percentage of patients with advanced concurrent undiagnosed cancer. Contrary to Antonsen et al. who did not find that BMI was significantly linked to final cancer diagnosis, [15] obesity has been documented as a risk factor for carcinoma. Despite BMI being 31 kg/m 2 in our study, we also found no significant link.
It is not unreasonable to question the validity of FS when one considers the above data. It would be inappropriate to perform lymphadenectomy in all cases as this would result in 90% -95% of patients experiencing unneccesary morbidity and increased risk. While we consider the challenges associated with correct diagnosis and the negative implication of unnecessary procedures, we must find an optimal solution that may be applicable to community centers and specialist unitsalike. We propose that only patients with CAH with one or more risk factors should be considered for FS. Only 1% of our patients had EC that was more advanced than stage IA. One patient with self-evident stage IIIC cancer had lymphadenectomy; however, a patient with stage IIA EC was misdiagnosed at FS thus failed to have the total required procedure. The vast majority of cases that are indicated for hysterectomy are either benign or at low risk and do not warrant further staging or surgery.
Many patients can undergo surgery at regional centers and without the need for intraoperative FS. Exceptions to this would be patients who have been preoperatively diagnosed as having complex EH, who are at older age, postmenopausal, or with concurrent comorbidities such ashypertension, and patients who cannot be placated and insist on attending an oncology center. This redistribution of patients would significantly reduce the burden on oncology centers.
